Abstract Linkage to HIV care and survival in sub-Saharan Africa is not well documented. In 2004 we conducted a randomized trial among medical inpatients in Mulago Hospital to assess the impact of HIV counseling and testing (HCT) on linkage to care and survival. Participants were randomized to inpatient HCT (intervention) or outpatient HCT 1 week post-discharge (control); inpatient HCT was not available at Mulago during the study. Among 590 eligible patients, 85% (500) agreed to participate; 98.8% (248) in the intervention arm received HCT compared to 68.7% (171) in the control arm. Within 6 months, 62.2% (92) of surviving HIV-infected participants received HIV care; 15.0% (20) received antiretroviral medications (ARVs). Overall mortality among HIV-infected participants was 34.6% (72). HCT had significant impact on linkage to care among surviving participants. Referral for HCT was a missed opportunity for diagnosis. There is need for earlier diagnosis and linkage to HIV care among inpatients.
Introduction
HIV counseling and testing (HCT) reduces HIV transmission risk behavior especially among individuals diagnosed with HIV and within serodiscordant couples [1] [2] [3] [4] . HCT is also a gateway to HIV care and treatment. However, access to HCT remains limited as over 90% of HIV infected individuals worldwide are unaware of their HIV status [5] . Available testing fails to reach many of those who develop life-threatening complications requiring hospitalization. Provision of confidential HIV testing among hospitalized patients in Africa has been demonstrated to increase the number of identified HIV infections [6] [7] [8] [9] . Since the beginning of the HIV epidemic in Uganda, HIV/AIDS accounts for about 50% of medical ward beds [10, 11] . However, access to HIV testing in hospital settings remains limited [12] .
To scale-up access to HIV testing, provider initiated HIV counseling and testing (PITC) has been adopted [13] [14] [15] . Because of the high HIV prevalence in the hospital population, hospital based HCT could be an efficient means of identifying and linking severely ill individuals to medical care including life saving antiretroviral drugs (ARVs). Studies have shown that many hospitalized HIV infected patients have advanced disease and are in urgent need of antiretroviral therapy [16] . It is however not known what proportion of patients diagnosed with HIV in the hospitals access care subsequent to discharge and how care may impact their survival. Several studies have documented the high early mortality among patients on ART in resource limited settings [17, 18] . However, these studies may underestimate mortality because they report on only those patients who enter care. If linkage to care is not accomplished, a major goal of the provision of inpatient HCT fails.
While inpatient HCT may be an efficient and effective way to diagnose HIV infected individuals and refer them to care, there have been concerns about the impact of expansion of provider-initiated testing within health facilities in terms of patient rights, disclosure of HIV status and the negative social outcomes of disclosure [19] . The frequency and severity of such outcomes, however, has not been documented. We conducted a randomized controlled trial of a sample of medical inpatients with unknown HIV status in Mulago hospital. Patients were randomized to receive either free inpatient HCT or referral for free HCT post-discharge. All participants were followed for 6 months to assess the impact of HIV testing on linkage to HIV care. We conducted the intervention between March 2004 to March 2005, before free ARVs and providerinitiated HCT were widely available in Uganda [20] . The primary study outcomes were uptake of inpatient HIV testing, linkage to care including ARVs, and survival. A secondary outcome was disclosure of HIV status and effects of such disclosure (positive and negative).
Methods
This was a randomized controlled trial of routine offer of HCT to medical inpatients compared to referral for HCT post-discharge which was the standard of care in Mulago hospital at the time. Until 2005, Mulago hospital did not have a dedicated HIV testing facility and minimal testing occurred during hospitalization [12] . Participants were identified in consultation with the medical teams responsible for their care. Potential participants were selected randomly from hospitalized patients and were approached to explain the study's purpose and procedures. If the patient expressed interest in participating, the study protocol was fully explained as part of the informed consent process. The eligibility criteria included age over 18 years, unknown HIV status, and residence within 20 km of Mulago hospital (for ease of follow-up). Patients with altered mental status and those who were too ill to provide informed consent or be interviewed were excluded from the study.
When a subject was determined to be eligible for the study s/he was enrolled and then assigned to a treatment arm. The treatment assignment list was generated prior to enrollment. After enrollment and treatment assignment the interviewers administered the baseline interview. Followup interviews were conducted with participants in the intervention and control groups (both HIV negative and HIV positive) at three and 6 months post-discharge. We conducted home visits for individuals lost to follow-up, in order to inquire about survival status and health care prior to death. The study was reviewed and approved by two Institutional Review Boards (University of California, San Francisco and Makerere University Faculty of Medicine) and by the Uganda National Council for Science and Technology (UNCST).
Counseling, Testing, and Linkage to Care
The HCT protocol was adapted from the intervention proven effective at reducing HIV risk behavior in the randomized, controlled trial conducted in Trinidad, Tanzania, and Kenya, the VCT Efficacy Study [3] . This approach is based on the CDC guidelines for HIV counseling and testing [21] and employs an HIV counseling model that includes personalized risk assessment and the development of a personalized risk reduction plan for each client. In addition to counseling HIV infected individuals (in both the intervention and control groups) were given referrals to HIV/AIDS clinics for follow-up care; preparation for and initiation of HIV treatment only happened in the outpatient HIV clinics. Two fulltime HIV counselors provided HCT for participants in the intervention and control groups, using the same model.
HCT in the Intervention Group
Participants who were randomized to the intervention group received HCT immediately after the baseline interview. HCT was conducted in a room within the medical ward. Patients underwent phlebotomy and serologic testing and results were disclosed the following day with post-test counseling.
HCT in the Control Group
Participants who were randomized to the control group were given a referral card and an appointment, by the interviewers, to return for HCT at Mulago hospital 1 week after discharge. The participants who returned for HCT received transport reimbursement. HCT for participants in the control arm was also delivered in a room within the medical ward.
Laboratory Methods
The sequential rapid testing algorithm using Determine HIV 1/2 assay (Abbott Laboratories, Abbott Park, IL) for screening, STAT-PAK HIV 1/2 DIPSTICK assay (Chembio Diagnostic Systems Inc) for confirmatory testing and Uni-Gold (Trinity Biotech, Wicklow, Ireland) as the tie-breaker was used to determine HIV status.
Measurements
The primary outcome measures were linkage to medical care including ARVs, and mortality. Assessment using structured interviews was conducted at baseline and follow-up. We elicited information regarding medical encounters with physicians, pharmacists, traditional healers, hospice, and other providers. Participants were asked about the use of antiretroviral therapy, treatment and prophylaxis for opportunistic infections since the last visit. When possible, reported medication use was verified by interviewer direct visualization of the medication during the structured interviews. Information on disclosure of HIV status to sexual partners, friends and relatives, and the positive as well as negative outcomes of disclosure (e.g. strengthening of relationships and emotional support from family, friends and others; friends, family and others feeling ashamed of them) was collected. The linkage to care and disclosure outcomes were calculated over the 6 months of follow-up (sum of those who disclosed or those who were linked to care at 3 and 6 months). We assumed that the study participants who did not receive HIV counseling and testing did not disclose their HIV status to anyone. In terms of disclosure to specific individuals, participants who indicated that they did not have certain categories of persons (e.g. spouses, parents) in their lives were also excluded.
Screening, Enrollment and Retention
Out of 656 patients who were screened, 590 were found to be eligible and were approached for participation. Of these, 500 (85%) agreed and were enrolled (Fig. 1) ; 251 in the intervention and 249 in the control group. Five participants (1%) were lost to follow-up over the 6 month study period.
Analysis
We conducted t-tests and Chi-square tests to determine whether any socio-demographic and medical history variables at baseline differed by study arm. We examined the 6-month rate of disclosure of HIV status and positive and negative effects of such disclosure overall, by intervention arm, and by HIV status. We examined linkage to care by study arm among the HIV positives, and vital status by study arm and HIV status. The number of missing values is noted in tables when this value exceeds 2% of the sample size.
Assessed for eligibility n=656
Enrolled/randomized n=500 Results
Socio-Demographic Characteristics and Prior Medical Care of Participants
The majority of the participants were female (59.0%), and had primary level education (50.5%), while 42% of participants were married (Table 1) . Overall, 75.8% of the participants received prior treatment in a medical clinic within 3 months of hospitalization while 50.8% had received treatment from a traditional healer, and 25.1% were hospitalized in the prior year. The control group had a larger proportion of individuals who were not-married (v 2 = 10.14, P = 0.02). Otherwise, there were no other significant socio-demographic and prior health provider encounter differences between the intervention and control groups at baseline (Table 1 ).
Completion of Treatment (i.e. Receipt of HCT) and HIV Status
All, except three of the participants (1.2%) who were randomized to the inpatient testing arm were tested and received their results before discharge; of these, 57.3% (142) were HIV infected. Among participants who were randomized to receiving HIV testing post-discharge 68.7% (171) were tested and received results; 38.6% (66) of these were HIV infected (Fig. 1) . 
Disclosure of HIV Status
We determined disclosure rates and the social outcomes of disclosure among participants who tested for HIV (248 in the intervention and 171 in the control arm). Overall 6-month disclosure of HIV status to at least one person was high, at 77.4%. The rate of disclosure to other family members was higher than to spouses; 68.1% (109) disclosed to spouses compared to 76.9% (249) who disclosed to brothers and sisters (Table 2) .
Disclosure by Study Arm
Overall disclosure to at least one person among individuals who tested for HIV, 6 months after enrollment was significantly higher in the intervention arm as compared to the control arm; 96.8% (180) in the intervention disclosed to at least one person compered to 62.1% (146) in the control arm (v 2 = 71.32, P \ 0.001). Disclosure to spouses and family members was not significantly different but disclosure to other sexual partners was significantly higher in the intervention group; 61.1% (55) in the intervention disclosed to sexual partners compered to 36.2% (25) in the control arm (v 2 = 9.67, P = 0.002). Among those tested, there were no significant differences in the negative and positive outcomes of disclosure in the intervention and control groups ( Table 2 ).
Disclosure and Social Outcomes of Disclosure by HIV Status
HIV infected individuals were much less likely than HIV negative individuals to disclose their HIV status to their spouses (v 2 = 19.20, P \ 0.001) and other sexual partners (v 2 = 20.66, P \ 0.001), but more likely to disclose their status to their physicians (v 2 = 16.55, P \ 0.001). In terms of the social outcomes, most individuals both HIV infected and HIV uninfected individuals reported positive outcomes including increased emotional support from family and strengthening of relationships with spouses and sexual partners. Seventy-five percent (107) of the HIV infected participants reported strengthening of relationships with sexual partners, 86.3% (119) increased emotional support from employers, 75.2% (106) increased support from family members, and 76.6% (108) increased support from health professionals. Similarly, there were no significant differences in the negative and positive outcomes of disclosure among HIV infected and HIV uninfected individuals, except that the HIV infected individuals were more likely to report increased support from health professionals (v 2 = 13.76, P \ 0.001). (Table 3 ).
Linkage to Care by Study Group
Although fewer people in the control arm were diagnosed with HIV, a higher proportion reported attending a HIV clinic than those in the intervention arm; 73.6% (39) in the control attended a HIV clinic compared to 55.8% (53) in the intervention arm (v 2 = 4.58, P = 0.032). A larger proportion of participants in the intervention arm reported a diagnosis of TB compared to those in the control arm (v 2 = 5.41, P = 0.020). There were no other significant differences between the intervention and control arms in terms of linkage to HIV care (Table 3) .
Study Outcome: Mortality
Overall, 116 (23.2%) of the study participants had died by 6 months of follow-up. The majority of the deaths (79.3%) occurred in the first 3 months (Table 4) .
Mortality by Treatment Arm
Mortality in the intervention group was 29.5% compared to 16.9% in the control group (v 2 = 11.03, P = 0.001). This varied by the period of follow-up. In the first 3 months mortality in the intervention group was 23.9% compared to 12.9% in the control group (v 2 = 11.03, P = 0.001) while between 3 and 6 months the mortality was not significantly different in the two groups; 7.3% in the intervention compared to 4.6% in the control group (v 2 = 1.36, P = 0.244).
Mortality by HIV Status
Overall mortality at the end of 6 months among HIV infected participants was 34.6% (72) compared to 11.9% (25) among the HIV negative, and 27.2% (22) HIV infected participants occurred in the first 3 months: 76.4% (55) of the deaths among HIV infected participants happened within the first 3 months, while 23.6% (17) died within 3-6 months (Table 4) .
Discussion
These findings suggest that inpatient HCT identifies a high proportion of HIV infected individuals among hospitalized patients in an urban referral hospital in Uganda. Inpatient HCT is highly acceptable and is a more effective strategy to determine HIV status than referral for post-discharge HIV testing as a significant proportion of individuals referred for testing post-discharge will not be tested. This reinforces the need for provider-initiated HIV testing and counselling (PITC). Our findings also confirm prior reports of a high HIV sero-prevalence in similar inpatient settings, and reinforce the need for routine HIV testing among hospitalized patients in sub-Saharan Africa [6] [7] [8] 22] . More than one-half of surviving individuals were able to access some level of HIV related care, including counselling and cotrimoxazole. We were surprised by the greater proportion of deaths in the 3 months following discharge among patients receiving inpatient testing than patients referred for out-patient testing. This study did not assess the stage of HIV infection or other co-existing disease conditions. However, other studies show that hospitalized HIV-infected patients in this setting generally have advanced disease [16, 23] and high mortality [24] . A potential reason for the higher mortality rate in the inpatient testing group could include depression and potential withdrawal of care among patients diagnosed with what was then considered a terminal illness. While we cannot fully explain the higher mortality in the intervention group, it is clear that failure to test for HIV accounts for a heavy burden of preventable mortality in settings where HIV antiretroviral therapy is available. The very high early mortality we observed emphasizes the need for earlier diagnosis and immediate linkage to HIV care. A larger proportion of HIV infected individuals in the control group reported attending HIV clinics than those in the intervention group. This may be related to higher uptake of HIV testing by healthier individuals within the control group, as opposed to the intervention group where almost all participants tested. Although HIV diagnosis among the intervention group was made during hospitalization, they too were referred for HIV treatment at outpatient clinics, which was the practice at the time. Also, there was a high mortality among the HIV infected participants in the inpatient testing arm within the first 3 months of diagnosis, suggesting that some individuals died before the linkage to care assessment was completed. These delays and failure to enroll into HIV care emphasize the need for HIV testing programs to include a strong linkage to care component.
A very high proportion of participants both HIV infected and uninfected disclosed their HIV status to family members and health care providers, which is an important step in access to HIV services. The very high rates of disclosure to at least one person in the intervention group may be related to the fact that hospitalised patients in Uganda are usually nursed by a family member (to supplement the limited number of health providers) and may be more likely to disclose their results if they receive them in the presence of the caretaker. Disclosure of HIV status to sexual partners on the other hand was much less, especially among HIV infected participants and highlights challenges that still exist in terms of disclosure and testing of sexual partners. Studies have documented fears of breakup of relationships, physical violence and feelings of shame as reasons for non-disclosure to sexual partners but these studies also report more positive than negative social outcomes following disclosure [25, 26] . Notably, there was no significant difference in reported social harms between the two groups.
The high mortality in this study may have been related to late diagnosis of HIV, a situation that still persists in Uganda and several other countries in sub-Saharan Africa [16, 17, 23, 24] . Although, access to ART has improved over time, this alone, without earlier diagnosis and linkage to HIV care is unlikely to reverse the mortality trends among HIV infected individuals in Africa. Wide spread PITC may address the challenge of late diagnosis especially if it targets outpatients who are less ill and possibly with earlier stage HIV infection [27] . However, PITC alone might not eliminate this problem since PITC inherently targets ill individuals. It may be useful to combine PITC with other HCT approaches (e.g. home based HIV counseling and testing) which may reach individuals at an earlier stage of HIV infection [28] .
In summary, this study reinforces the need for routine inpatient testing with immediate linkage to antiretroviral therapy for hospitalized patients. Inpatient testing is an acceptable and effective method to determine HIV status and begin discussions of antiretroviral therapy among those infected. The current practice of referring HIV infected inpatients to outpatient HIV clinics to initiate HIV care and treatment may cause unavoidable delays and mortality when HIV care and treatment is readily available.
